SCIENCE 


Vou. 77 


Frmpay, Aprin 14, 1933 


No. 1998 


4 History of the National Research Council, 1919- 


1933: 
Foreword: Dr. W. H. 355 


General Organization and Activities: Dr. ALBERT 


Division of Physical Sciences: Proressor F. K. 
PRICE TM 


356 


Obituary: 
Memorials; Recent Deaths 


Scientific Events: 
Proposed Planetarium for the American Museum 
of Natural History; Weather Station on Mt. 
Wachusett; Annual Report of the Brooklyn 
Botanic Garden; Fellowships of the Charles 
Lathrop Pack Forest Education Board .0..0...0cccc000 361 
Scientific Notes and News 363 
Discussion: 
A Civilization without Native Mathematics: Pro- 
ressor G. A. MILLER. Theories of Cortico-adrenal 
Function: Proressor 8S. W. Britron and H. SIz- 
verre. The ‘‘Spread’’ or ‘‘Scatter’’ of the In- 
fluence from a Reward, in Relation to Gestalt Doc- 
trines: Dr. EpwarD L. THORNDIKE. Stratigraphic 
Nomenclature: Dr. F. X. SCHAFFER. Frequency 
of Vertebrate Fossils in River Deposits: Dr. ELLIs 
W. SHULER 


360 


366 


Scientific Apparatus and Laboratory Methods: 
Apparatus for Slide Technique: Emory S. JAMEs. 
A Simple Device for the Perfusion of the Mam- 
malian Heart: Proressor J. W. WILSON and J. M. 


Special Articles: 
The Perihelion of Mercury: Dr. THADDEUS MER- 
RIMAN. Some Factors Influencing the Suscepti- 
bility of Albino Rats to Injections of Sodium 
Amytal: Donatp H. Barron. Sibling Resem- 
blance and its Relation to Age Interval: Dr. F. 


Science News 


SCIENCE: A Weekly Journal devoted to the Advance- 
ment of Science, edited by J. MCKEEN CaTTELL and pub- 


lished every Friday by 
THE SCIENCE PRESS 
New York City: Grand Central Terminal 
Lancaster, Pa. Garrison, N. Y. 
Annual Subscription, $6.00 Single Copies, 15 Cts. 


SCIENCE is the official organ of the American Associa- 
tion for the Advancement of Science. Information regard- 
ing membership in the Association may be secured from 
the office of the permanent secretary, in the Smithsonian 
Institution Building, Washington, D. C. 


fA HISTORY OF THE NATIONAL RESEARCH COUNCIL 


1919—1933 


FOREWORD 


Durine the year 1932 the Committee on Policies 


| of the National Research Council was directed by the 
| Executive Board to make a survey of the organiza- 


tion of the Council and to present recommendations 
In regard to needed changes. As a preparation for 


} their labors they called upon the officers of the Coun- 


cil and the chairiyen of the several divisions for a 
report upon the aetivities of the Council since its 
organization upon a peace-time basis in 1919. 

The Couneil has felt that it is desirable to bring 
the substanee of this report to the attention of the 
scientifie workers of the country, since what it has 
™ able to accomplish has depended so largely upon 


their interest and cooperation. Accordingly, a sum- 
mary of the report will be published in Scrence, 
through the courtesy of the editor, as a series of short 
articles prepared under the supervision of Dr. Fer- 
nandus Payne, Chairman of the Division of Biology 
and Agriculture, and Dr. A. T. Poffenberger, chair- 
man of the Division of Anthropology and Psychology. 
The first of this series of ten articles follows, de- 
seribing briefly the organization of the council and 
its general activities. Subsequent articles of the 

series will be published in later issues of ScrENcE. 

W. H. Howe, 
Chairman, National Research Council 
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I. GENERAL ORGANIZATION AND ACTIVITIES 


By Dr. ALBERT L. BARROWS 
ASSISTANT SECRETARY 


THE origin of the National Research Council lies 
in an offer which the National Academy of Sciences 
made of its services to President Wilson following the 
spring meeting of the Academy in 1916, when it was 
seen that the United States would probably become 
involved in the world war. The services offered by the 
Academy were for the coordination of the non-gov- 
ernmental scientific and technical resources of the 
country with the military and naval agencies of the 
Government, in the interests of national security and 
preparedness for the emergency which this country 
was then facing. A similar crisis had, in fact, brought 
about the organization of the National Academy for 
the assistance of the Government in 1863. 

President Wilson at once accepted this offer, and 
at his request the Academy organized a central com- 
mittee which it called the “National Research Coun- 
cil.” This committee set up a number of special 
technical committees on various problems involved in 
the mobilization of the scientific and technical re- 
sources of the country. During the ensuing two years 
the National Research Council was engaged largely 
in the service of the Federal Government, acting as 
the Department of Science and Research of the Coun- 
eil of National Defense, and also as the Science and 
Research Division of the Signal Corps of the Army, 
and in cooperative relationship with other branches 
of the Government to meet its military and naval 
needs. 

By the close of the war the recognition of the valu- 
able services which such an organization might con- 
tinuously render to the country under peace conditions 
had become apparent. This was particularly appre- 
ciated in view of the “new and important possibili- 
ties . . . opened through the heavy demands upon 
science and research which had arisen through the 
exceptional necessities brought about by the war.” 
Accordingly, President Wilson issued an executive 
order on May 18, 1918, requesting the National Acad- 
emy to perpetuate the National Research Council. 
The purpose of the Council is expressed in its Articles 
of Organization as follows: 


It shall be the purpose of the National Research Coun- 
cil to promote research in the mathematical, physical, 
and biological sciences, and in the application of these 
sciences to engineering, agriculture, medicine, and other 
useful arts, with the object of increasing knowledge, of 
strengthening the national defense, and of contributing 
in other ways to the public welfare, as expressed in the 
Executive Order of May 11, 1918. 


During the early part of 1919 the Research Council 
was reorganized by the Academy on a permanent 


basis centering around an executive board of some 4 
members as a central governing body, with certgi, 
additional general committees called divisions, rep», 
senting the major fields of interest of the Coun¢ 
The number of these divisions is now eleven, four o 
them representing general relationships of the Conn 
with the Federal Government, with international gcjep. 
tific organizations, with educational institutions an) 
with scientific agencies of the state governments. The 
divisions of science and technology number seven, in. 
cluding the physical sciences, engineering and indy. 
trial research, chemistry and chemical technology, 
geology and geography, the medical’sciences, biology 
and agriculture, and anthropology and _ psychology, 
The membership of these several divisions ranges i 
number from 18 to 44. The Council also maintains. 
research information service for the organization of 
general data and for assistance in locating sources oi 
information. 

The reorganization of the National Research Coun- 
cil in 1919 further provided for the enlistment of the 
cooperation of research men throughout the country, 
by inviting the national technical and scientific socic- 
ties of the United States to designate representatives 
in the membership of the Council. In the seven divi- 
sions of science and technology these society represer- 
tatives constitute the majority of the divisional men- 
bership. Each division also contains in addition « 
limited number of members-at-large, selected by the 
division. At present 79 societies are affiliated with the 
National Research Council in this way. The total J 
number of members of the Council in its executive 
board and in its divisions is this year 285. The 
administrative and technical committees through 
which the Council conducts most of its operations 
number 135, and include 888 members in addition t 
the officers and members of the Council, making * 
body of 1,173 scientific men directly related to the 
Council, besides a large number of other collaborators 
in its various undertakings. 

The chairmen of the Council and the chairmen 0! 
its executive board, since the inception of the Count! 
have been: 


George E. Hale, 1916-1919 
John J. Carty, 1916-1918 
James R, Angell, 1919-1920 
H. A. Bumstead, 1920 

John C. Merriam, 1921-1923 
Gano Dunn, ~ 1923-1928 
George K. Burgess, 1928-1932 
William H. Howell, 1932-1933 
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The office of secretary, executive secretary or per- 
manent secretary of the Council during this period 
nas been filled by: 

Cary D. Hutchinson, 1916-1918 
John Johnston, 1918-1919 
A. O. Leuschner, 1919 

Vernon Kellogg, 1919-1931 


In addition to relating the National Research Coun- 
ci] to the national research societies of the country, 
the reorganization of the Council in 1919 provided in 
each of its divisions of seience and technology for an 
active leader as the chairman of the division. Each 
livision chairman during his term of office has given 
his major attention to the promotion of the projects 
sponsored by his division, with the constant assistance 
of an executive committee which has met with him at 


| S stated intervals. This leadership, supported by the 
extensive relationships afforded through the member- 
| ship of the divisions and by other facilities offered by 


the Council, has been the unique feature in its organi- 


zation. 


During the past year the Research Council has been 


' giving particular study to the problem of its organi- 

zation and relationships in the light of its experience 
| in the past thirteen years. Certain changes, princi- 
F pally in the direction of economy of organization, 
| which are to be put into effect next year, will, it is 
S hoped, result in a simplification of-its administration 
F and in an inereased effectiveness. 


The financial resources of the Council came from 
various sourees during the war years, but largely from 


| the Engineering Foundation and from the Federal 
Government. 


Subsequently, the Council has been 
supported in its general administration wholly from 


| private sources and mainly on the income from an 

| endowment provided by the Carnegie Corporation of 
New York. Of the original gift of $5,000,000 from 

™ ‘le Carnegie Corporation, about one third was taken 
} for the erection of a building in Washington, D. C., 


to service as headquarters for the National Academy 
of Sciences and for the National Research Council. 
In addition to its income from endowment, which is 
used mainly for administrative expenses, the Council 
among its other activities administers funds placed in 


its hands for special research purposes. These funds 
| 1 recent years have totalled about $800,000 annually. 


The purposes for which they have been used include 
(1) the maintenance of research fellowships, (2) the 
support of coordinated programs of cooperative re- 
search through the allotment of grants to collabora- 


| ‘ors in these projects, (3) the awarding of individual 


grants in support of research, and (4) the administra- 


| tion of the funds of independent scientific bodies 


without the assumption, however, of responsibility 
for their work. 
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One of the most important of the undertakings of 
the Council has been the administration of three series 
of post-doctorate fellowships in physics, chemistry and 
mathematics, in the medical sciences and in the bio- 
logical sciences, including anthropology and psychol- 
ogy and the fundamental aspects of forestry and 
agriculture. These fellowships are supported on funds 
furnished by the Rockefeller Foundation, and, in the 
earlier years of the series of medical fellowships, by 
the General Education Board also. The purpose of 
these fellowships is to give promising investigators at 
the beginning of their careers additional years of 
training and experience in research. At present about 
140 appointments are made annually at basic stipends 
of from $1,600 to $1,800 per year, with additional 
allowances for dependents. Some of these fellows are 
appointed to study abroad. Altogether about 850 
fellows have been appointed, about one third of the 
total number of applications. Of the 700 or more 
past fellows approximately four fifths now hold posi- 
tions in educational institutions. 

For the past three years the Council has also had 
the administration of a research aid fund for the 
assistance mainly of individual research. During this 
time 375 grants have been made to individuals and 
19 grants for conferences and other genera] research 
purposes. The total amounts thus granted is $250,- 
775.01. 

Among other general undertakings the Council has 
sponsored the publication of the “International Criti- 
cal Tables of Numerical Data of Physics, Chemistry 
and Technology,” in seven volumes, with a compre- 
hensive index now in the course of preparation. The 
Council has also given its assistance to the collection 
of funds in this country for the publication in Paris 
of the “Annual Tables of Numerical Data of Chem- 
istry, Physics, Biology and Technology.” At the re- 
quest of the trustees of the Chicago “Century of 
Progress” Exposition, the Council organized a group 
of committees in 1929 and 1930 to advise the trustees 
in regard to certain aspects of the plans for the scien- 
tifie exhibits at this exposition. The Council has 
acted as the fiseal agent for the Tropical Plant Re- 
search Foundation, for the Crop Protection Institute 
and for the Commission on Standardization of Bio- 
logical Stains in the early years of these organizations, 
and still administers the editorial funds for the “Bio- 
logical Abstracts.” The Council has also supported 
the work of the American Geophysical Union, which 
is the principal coordinating agency in the United 
States for research in geodesy, oceanography and 
related subjects. 

In addition to the material support of research, rep- 
resented by the research funds administered by the 
Council, largely through committees of the divisions 
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of the Council, other special committees of the divi- 
sions have sponsored a wide variety of enterprises 
which require not so much funds as other forms of 
assistance. These enterprises have included the en- 
couragement of research through the coordination of 
investigations in certain fields, the preparation of 
surveys of the conditions of research in special sub- 
jects, and the holding of conferences for the discussion 
of the current status of research in problems of large 
scope. The chairmen of divisions have themselves 
undertaken special studies of conditions affecting the 
course of research in their respective fields. A long 
series of publications has been issued in a Bulletin 
and a Reprint and Circular Series, consisting of re- 
ports of committees of the Council and the reissue of 
timely articles in various fields of scientific research. 
Several books have been prepared under auspices of 
committees of the Council and have been issued 
through commercial publishers. 

“The primary function of the Council is the pro- 
motion of research in the United States; . . . it justi- 
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fies its existence not through the maintenance of an 
organization but solely through the definite Project 
which that organization is maintaining and prog. 
ing.” With this object in view the Council has fun. 
tioned as an agency through which many cooperatiy, 
undertakings have been initiated. It has furnished 
auspices under which scientific men have acted by , 
wide variety of means for the encouragement of ». 
search. By virtue of its organization and its afijj,, 
tions it has been in position, also, in many cases, {; 
bring together the workers and the benefactors 4; 
science in a common endeavor to promote the advance. 
ment of knowledge. Whatever has been accomplished 
however, in the support of research has been possible 
mainly because of the personal contributions of th 
large body of American scientific men associated wit} 
the Council, who have collaborated in these enterprise 
and have given generously to them of their time anj 
effort. The Council relies upon this cooperation from 
the scientific men of the country for the successf| 
operation of the mechanism which has been set up. 


II. DIVISION OF PHYSICAL SCIENCES’ 


By Professor F. K. RICHTMYER 
CHAIRMAN 


THE Division of Physical Sciences of the National 
Research Council, formally organized May 1, 1919, 
was the natural outgrowth of the activities of the 
Physies Committee and later the Division of Physies, 
Mathematies, Astronomy and Geophysies of the Coun- 
cil, and also of the Science and Research Division of 
the Signal Corps, which rendered important research 
services during the war. For perhaps the first time, 
it was realized that, in addition to direct results, the 
indirect benefits of directed cooperative effort among 
scientists was very great. The men who sponsored 
the Division of Physical Sciences had all seen war 
service in one way or another, but the organization 
of the division which they set up and the program of 
activities which they initiated were directed toward 
the peace-time development of the sciences of physics, 
mathematics and astronomy. Accordingly, “the 
primary object of the Division is to stimulate and to 
facilitate research in the various related sciences 
grouped in the Division.” 

Two methods were adopted to accomplish this pur- 
pose. First, the Division was so organized as to 
bring together in its organization men in the different 
sciences and geographically separated—it being be- 
lieved that such association would promote better ac- 
quaintance and would pave the way for spontaneous 


1 This is the second of a series of ten articles prepared 
to describe briefly the nature of the activities with which 
the National Research Council has been engaged during 
the past fourteen years. 


cooperation. Second, the policy was adopted of 
setting up research committees to survey and sun- 
marize research in various fields and to prepare short 
monographs which should be “distributed to all 
scientists in the group... to put the readers au 
courant with the present state of the science as re 
gards the subject of the monograph.” A third method 
was soon added. The Rockefeller Foundation gener 
ously provided support for the now well-known 
National Research Fellowships in physies (including 
astronomy), chemistry and mathematics. And the 
Division of Physical Sciences was asked to organiz 
and to sponsor a fellowship board to administer thes 


fellowships. 


The organization of the division provided for 4 
chairman, vice-chairman, members-at-large and rep! 
sentatives from each of the several national societies 
in the fields of science included within the division 
During the past several years the division has col 
tained twenty-one members, of which three are met 
bers-at-large and seventeen represent the following 
societies: American Astronomieal Society, Acoustic! 
Society of America, American Mathematical Societs; 
American Physical Society, Mathematical Associatio! 
of America and the Optical Society of Ameri 
Meetings of the division are held annually to discus 
matters of general policy, work of the preceding yet 
and plans for future activities. 

It will be not without interest to record the name 
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of those who have served as chairmen of the division 


since its organization : 
1918-1919—R. A. Millikan 
1919-1920—-C, E. Mendenhall 
1920-1921—-Augustus Trowbridge 
1921-1922—Henry G. Gale 
1922-1923—-William Duane 
1923-1924—-Oswald Veblen 
1924-1927—Joseph S. Ames 
1927-1930—Dayton C. Miller 
1930-1933—F. K. Richtmyer 

Since 1919, there have been associated with the 
division as officers, or members, or as members of 
research committees, altogether some 355 different 
persons. Many of these persons, through their con- 
nection with the division in one way or another, have 
become mindful of the value of cooperative support 
of research, as well as of the latent possibilities of 
the service which such an organization as the National 
Research Council can render. These contacts have 
tended to emphasize the community of interest which 
scientists have in the promotion and general well- 
being of science as a whole. 

Recognizing the importance of these indirect in- 
fluences, the division has not thought it wise to under- 
take a great variety of activities in the promotion of 
research in physics, mathematics and astronomy. 
Rather, the efforts of the division have been concen- 
trated on the formation of various research commit- 
tees to survey and to report upon timely research 
topics, Whenever such a survey would seem to serve 
a useful purpose. 

Since the organization of the division in 1919 there 
have been appointed a total of thirty-eight research 
committees in such subjects as: Acoustics, Algebraic 
Numbers, Analysis Situs, Atomie Structure, Celestial 
Mechanics, Eleetrodynamies of Moving Media, Hydro- 
dynamies, Line Speetra of the Elements, Luminescence, 
Numerieal Integration, Photo-Electricity, Physies of 
the Earth with various subsidiary committees, Quan- 
tum Theory, Radiation in Gases, Theories of Magnet- 
ism, X-rays and Radioactivity, X-ray Spectra and 
many others. Of these committees, seven are still 
active. A large proportion of the remainder, having 
completed the reports for the preparation of which 
they were appointed, has been discontinued. 

In addition to numerous articles in current scien- 
tific periodieals, reports to the number of thirty-three 
prepared by these committees have been published 
or are in press as bulletins of the National Research 
Council. These bulletins have ranged from pamphlets 
of forty or fifty pages up to large volumes of several 
hundred pages. They are sold at cost of manufac- 
ture. The subjects covered are varied; to mention 
only a few: The Quantum Theory (1920); Problems 
of X-ray Emission (1920); The Present Status of the 
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Atomie Problem (1921); Certain Problems of Acous- 
ties (1922); The Present Status of Visual Science 
(1922); Algebraic Numbers (1923); Critical Poten- 
tials (1924) ; Radioactivity (1925), reprinted (1929) ; 
Quantum Principles of Line Spectra (1926), re- 
printed (1928); Molecular Spectra in Gases (1926), 
reprinted (1930) ; Hydrodynamies (1932). 

As illustrative of the service which the division is 
rendering in the preparation of these monographs, 
special mention should be made of the Committee on 
the Physies of the Earth, organized by Dr. Joseph S. 
Ames during his term as chairman. This committee, 
with a total membership of approximately 100 
physicists, chemists, geologists, geophysicists and 
others, is divided into nine subcommittees as follows: 
The Figure of the Earth; Age of the Earth; Meteorol- 
ogy; Oceanography, Voleanology; Seismology; In- 
ternal Constitution of the Earth; Terrestrial Mag- 
netism and Electricity; and Field Methods for Detect- 
ing Unhomogeneities in the Earth’s Crust. The first 
six of these subcommittees have completed their re- 
ports, and they have been published in the Bulletin 
Series of the National Research Council. Reports 
from the remainder are nearing completion. This 
group of bulletins is a noteworthy contribution to the 
literature of this important subject. Although in- 
tended to stimulate research in the general field of 
earth physics, the bulletins are nevertheless of par- 
ticular interest to the general scientific reader, since 
for the most part they are written in non-technical 
language. 

It is the purpose of the division to form new com- 
mittees whenever work in any field of research would 
be furthered thereby. It has been felt that the re- 
search bulletins have been of special service to in- 
vestigators in providing up-to-date surveys not other- 
wise available; and in suggesting new problems and 
lines of attack. Research, particularly in pure 
science, is most effectively carried on as a result of 
individual initiative, rather than by the organized 
pareelling out of problems. The division has never 
attempted to “organize” research. 

In 1920 and 1922, the division received from the 
National Researeh Council a sum of $1,500 to initiate 
a revolving fund for the publication of mathematical 
books. It was the purpose of this fund to under- 
write the publication of important mathematical books 
which could not find publication through commercial 
channels. To date three such books have been pub- 
lished by and from this fund. Royalties received have 
slightly exceeded expenditures. 

In 1926 and 1928, the division received from the 
International Education Board a total sum of $20,000 
in support of astronomical research surveys under the 
direction of Professor A. O. Leuschner. 

As was mentioned above, the Fellowship Board in 
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Physies, Chemistry and Mathematies—the first of the 
three National Research Council Fellowship Boards 
now operative—was organized under the auspices of 
the division in 1919. The administration of these fel- 
lowships has been one of the chief activities, as well 
as one of the major accomplishments, of the division. 
The chairman of the division serves, ex officio, as the 
secretary of the board, which in addition to its chair- 
man and secretary consists of ten members—three in 
physies, three in mathematics and four in chemistry, 
the last named including, ex officio, the chairman of 
the Division of Chemistry and Chemical Technology. 
The board meets once each year, in April, for the 
appointment of fellows for the ensuing year. 

Appointments are for one year, and are offered only 
to those who have the Ph.D. or who have had equiva- 
lent training. A limited number of appointments 
are made for work abroad, but for the most part 
fellows work at the various universities and other re- 
search institutions in the United States and Canada. 
Appointments are frequently renewed for one year. 

Since 1919 the Fellowship Board in Physics, Chem- 
istry and Mathematics has considered upwards of 
1,000 applications. In that period nearly 400 ap- 
pointments have been made, over fifty of which have 
been for work abroad. At present there are sixty 
fellows active, of whom six are working abroad. In 
this period nearly $1,300,000 has been paid to fellows 
in stipends. 

About 39 per cent. of appointments have been in 
chemistry, 39 per cent. in physics, and the remainder 
in mathematies. 

Fellows have been appointed from (that is, have 
taken their respective Ph.D’s in) some thirty-five dif- 
ferent universities in America. While the larger pro- 
portion of fellows have come from the larger uni- 
versities, a study of the distribution shows that the 
relative number of appointees from the several uni- 
versities is roughly proportional to the number of 
Ph.D’s conferred by each. 

There is an equally wide distribution of institutions 
in which fellows have worked. Some thirty-two 
American and twenty-five foreign universities and 
research institutions have cooperated with the 
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National Research Council in offering facilities to fel. 
lows to carry on research. In the aggregate this sey. 
vice which the various institutions have thereby 
rendered is very great indeed. 

It was the original purpose of those who sponsore4 
the fellowship program to provide the more abj 
young scientists with opportunities to  aequir 
“momentum” in research, before settling down t 
permanent positions. That this objective is being 
realized is at once evident from a consideration of 
the present location and activities of past fellows, 
Nearly 80 per cent. of past fellows hold positions jp 
educational and similar research institutions, where 
not only are they continuing their researches, byt 
they are in many cases leaders in promoting the pr. 
search program of the institution. The remainder are 
connected with industrial or governmental institu. 
tions. With very few exceptions, all past fellows are 
entering upon active research careers. There are 
many who would heartily endorse the statement that 
had the National Research Council engaged in no 
activity other than the promotion and administration 
of the National Research Fellowships, its existence 
would have been justified. 

The services of the Division of Physical Sciences 
have been utilized in providing a sponsorship for the 
American sections of several international unions. At 
present there are organized under the auspices of the 
division the American sections of, respectively, The 
International Astronomical Union, The International 
Scientific Radio Union and the International Union 
of Pure and Applied Physics. 

Each of the several divisions of the National Re- 
search Council can be of most effective service by 
organizing and by engaging in activities so as most 
adequately to meet the needs of the particular group 
of sciences concerned, due regard being had for other 
agencies in the field, such as societies, research insti- 
tutes, academies and the like. In common with other 
divisions, it is the policy of the Division of Physical 
Sciences to stand ready to be of service wherever and 
whenever such service can be best rendered, and to 
cooperate to the fullest extent with other agencies s0 
as to avoid needless duplication of effort. 


OBITUARY 


MEMORIALS 


A BRONZE tablet in memory of Josiah Royce was 
placed on April 9 by the Harvard Club of San Fran- 
cisco in the library of his native city, Grass Valley. 
At the ceremony Rudolph Altroechi, professor of Ital- 
ian and chairman of the department of Italian, and 
now president of the Harvard Club of San Francisco, 


presided. A paper on Josiah Royce was read by 
Jacob Loewenberg, vice-president of the club and pro- 
fessor of philosophy in the University of California. 
Dr. Royce was professor of philosophy at Harvard 
University from 1882 until his death in 1916. 


A BRONZE bust of Ernest Haeckel, the German nat- 
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uralist, was unveiled at the Cincinnati Society of Nat- 
ural History on January 18. 

Sir Harry GOSCHEN, chairman of the board of the 
London School of Hygiene and Tropical Medicine, has 
received from Mr. Robert Holland Martin and the 
committee of the Avebury Memorial Fund a sum of 
£2,000 for the establishment in the school of a fund 
in memory of Lord Avebury, to be applied to the ad- 
vancement of study and research in entomology. 


Sir F. GowLanp Hopkins has unveiled a plaque 
which has been placed in the Halliburton laboratory 
of physiology at King’s College, London, in memory 
of Professor W. D. Halliburton, who was professor 
of physiology at the College from 1890 until 1923. 
Nature writes: “When Professor Halliburton was ap- 
pointed, the laboratory was on the Embankment in 
small and badly lit rooms where Ferrier and Lister 
had worked. Yet, by his enthusiasm, he managed to 
attract many young physiologists to the college. The 
present laboratory is the result of his great efforts 
during his tenure of office as professor of physiol- 
ogy.” Professor Halliburton was elected a fellow of 
the Royal Society in 1891 and died on May 21, 1931, 
aged seventy years. 


A CORRESPONDENT of the London Times writes from 
Bournemouth recently that the evidence supplied 
by an inseription on a gravestone in the parish 
churchyard of the village of Worth Matravers, near 
Swanage, Dorset, shows that Edward Jenner, who 
discovered inoculation by cowpox, or vaccination, as a 
preventive of smallpox, was forestalled by two years 
by Benjamin Jesty, a Dorset farmer. The facts are 
known to the medical profession, but not generally. 
Edward Jenner’s first inoculation by cowpox is re- 
corded as having been made on a boy in May, 1776. 
Jesty’s gravestone inscription shows that he inocu- 
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lated his wife and two sons with cowpox in 1774. The 
gravestone was noticed recently by a medical man 
now practising in Bournemouth, who was walking 
through Worth Matravers. The inscription relates 
that Benjamin Jesty “was an upright honest Man: 
particularly noted for having been the first Person 
known that introduced the Cow Pox by Inoculation, 
and who from his great strength of mind made the 


Experiment from the Cow on his Wife and two Sons 
in the year 1774.” Adjoining Benjamin Jesty’s grave 


is that of his wife, and the fact that she died at the 


age of 84 in 1824, 50 years after the experiment, 
proves fairly conclusively that the experiment made 


on her by her “strong-minded” husband did not affect 


her health. 
RECENT DEATHS 


FREDERICK E. BrAcu, assistant professor of physics 
at Yale University, from 1895 to 1931, died in his 
seventieth year on April 6. 


LuTHER Marion DEFOE, emeritus professor of me- 


chanics at the University of Missouri, died on April 


3, in his seventy-third year. 


Dr. CLARENCE ALBERT SHORE, for twenty-five years 
director of the North Carolina State Laboratory of 
Hygiene, died on February 10, at the age of sixty 
years. 


Dr. JoHN Mituar THOMSON, emeritus professor of 
chemistry at King’s College, London, died on March 
22, at the age of eighty-four years. 


Water EpmMunpD Rors, anthropologist and curator 
of the British Guiana Museum, died on April 6. He 
was seventy-two years old. 


THE death is announced of Dr. Friedrich Rinne, 
professor of mineralogy and petrography at Leipzig. 


SCIENTIFIC EVENTS 


PROPOSED PLANETARIUM FOR THE AMER- 
ICAN MUSEUM OF NATURAL HISTORY 

F. Trusge Davison, president of the American Mu- 
seum of Natural History, and George McAneny, pres- 
ident of the Regional Plan Association, recently dis- 
cussed with Mayor O’Brien, of New York City, plans 
for the creation of a Planetarium Authority. Mr. 
Davison has also discussed the plan with Governor 
Lehman. The proposal has been under consideration 
for several years, but the plans were postponed be- 
cause of lack of funds. 

At a recent luncheon at the Museum, Mr. Davison 
explained that it was hoped to obtain state legislation 
that would permit the creation of a Planetarium Au- 
thority similar to the New York Port Authority, with 


power to issue bonds. The measure would also enable 
the city to transfer to the authority, for a time, some 
of the city-owned museum land, just north of the 
African Hall. 

Mr. Davis said in part: 


The bill is purely a permi3sive measure. It does not 
bind the museum to take any action toward the plane- 
tarium project and it does not commit the city to en- 
dorse the project unless it is in whole-hearted accord 
with the museum’s attitude. 

The reason for the measure is that we hope to borrow 
the money from the Reconstruction Finance Corporation, 
provided we are satisfied that the planetarium will be 
self-supporting; in other words, the planetarium, through 
admission fees, must not alone pay its own way with 
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respect to maintenance and se on, but must also yield 


enough income to retire any bonded indebtedness in- 


curred in connection with its construction. 

The reason we ask for legislation now is because it is 
needed in the event we determine to put the completed 
project before the city for further action. 


Tentative plans call for a planetarium similar to the 
Adler Planetarium in Chieago. It would seat 600 per- 
sons. Though admission would be charged until the 
bonds have been paid, school children would be ad- 
mitted free at specified times, when they attended as 
part of their classroom work. 


WEATHER STATION ON MT. WACHUSETT 

On this isolated peak in central Massachusetts, 
2,018 feet above sea-level, a new meteorological station 
has been established under the auspices of Blue Hill 
Observatory, Harvard University, in connection with 
the work of the International Polar Year. Unlike 
the Mt. Washington Observatory, however, there will 
not be resident observers. A meteorograph, designed 
and built by Professor S. P. Fergusson to run two or 
three months without attention, is keeping the record 
of wind direction and velocity, atmospheric pressure, 
temperature and humidity. 

According to a news release of Science Service, per- 
mission to install the apparatus in the fire lookout’s 
tower on the top of the hotel on Mt. Wachusett was 
granted by Everett W. Needham, superintendent of 
the Wachusett State Reservation. The meteorograph 
and the exposed elements were prepared and adapted 
by F. B. Towle and his son, Philip, of Holden, Massa- 
chusetts, who will also look after the station weekly. 

The wind vane and three-cup anemometer, loaned 
by the U. S. Weather Bureau, are exposed a few feet 
above the top of the tower and are connected to the 
pens which record the wind direction and velocity on 
the large drum of the meteorograph in the fire-look- 
out room. Under the eaves of the summit-house 
tower, the temperature and humidity elements are ex- 
posed in a louvered box to protect them from the full 
force of the gales that beset this summit. A coil of 
brass and steel is indicating the temperature, while 
a bundle of 150 strands of child’s hair, prepared by 
Clifford L. Davis, of Worcester, operates the humidity 
recorder. The motion of these elements is transmitted 
several feet to the pens on the recorder by means of 
100-year-old light wooden connecting rods from an old 
church organ which are hung on sewing machine 
needles. 

Mt. Wachusett stands alone and is exposed to more 
or less frequent high winds. Mt. Washington, 127 
miles away, is sometimes visible in extremely clear 
weather, and Blue Hill, 45 miles distant, is also in 
sight. Ice storms occur quite often. At the begin- 
ning of this month, the east side of the hotel was 
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plastered with almost solid ice, two to three inchs 
thick. 

Mt. Wachusett is characterized by a strong editjo, 
of the typical ever-changing New England Weather. 
It is intermediate between the arctic character of \; 
Washington and the more temperate weather of Bly. 
Hill, where are the other two mountain and hil] top 
stations of New England. These three stations yjjj 
help to show how sudden weather changes progres 
over New England. 


ANNUAL REPORT OF THE BROOKLYN 
BOTANIC GARDEN 


THE twenty-second Annual Report of the Brooklyn 
Botanic Garden records the facts that the gardey 
closed the year without a deficit and with more than 
$11,400 added to its permanent endowment fund and 
with the 1933 budget balanced. The director points 
out that this accomplishment has been made possible 
only by the most rigid economies. 

During 1932, there was a registered attendance of 
1,307,964, which was an increase of more than 2(0,925 
over the preceding year. The registered attendance 
for May (232,737) was nearly half the attendance for 
the entire year of 1924. The week-end attendance of 
May 14 and 15 was 38,804. 

4,555 packets of seeds of American wild flowers 
were supplied to more than 120 gardens in more than 
20 foreign countries. The request for these packets 
of seeds was about 500 in excess of the garden’s abil- 
ity to respond. 

During the year, lectures, addresses, informal talks 
and class exercises reached a total number of 1,762. 
780 adults were enrolled in classes and 597 children. 
Teachers from the publie schools brought more than 
41,000 pupils to the garden for instruction, and 6,105 
teachers were supplied with living plant material and 
sterilized agar for class work for the instruction of 
257,527 pupils. 740 potted plants were placed in the 
classrooms of public schools and more than 67(),(() 
packets of seeds were supplied to pupils for planting 
in school and home gardens. The school service of 
the Brooklyn Garden now extends to all five boroughs 
of Greater New York. 

Progress in the research program of the garden is 
also recorded covering the subjects of plant pathol- 
ogy, genetics and plant breeding, forest pathology, 
ecology and systematic botany. Eight research stu- 
dents were registered during the year. Progress in 
the development and beautifying of the grounds is 
also recorded. 

‘The library of the garden now has more than 17,45! 
volumes and more than 30,900 bound pamphlets. The 
library of the American Fern Society is now de- 
posited there. In contrast to the experience of many 
organizations and many institutions, the garden re- 
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ports an inerease of new members for 1932 of 97, or 
93 per cent. 
The report includes an urgent plea for an addition 
of not less than one million dollars to the endowment 
of the garden in order to care for the increased ser- 


vice which it is being called upon to render to the gen- 


eral public and to botanical science and education. 


FELLOWSHIPS OF THE CHARLES LATHROP 
PACK FOREST EDUCATION BOARD 

Maxine its fourth annual award of fellowships for 
training leaders in forestry, the Charles Lathrop Pack 
Forest Edueation Board announces its selection of 
three American and two Canadian fellows for the year 
1933. The fellowships were established to encourage 
men to obtain advanced training to better qualify 
them for leadership in forestry and in the forest in- 
dustries. The suecessful candidates are: 


Walter U. Garstka, instructor in forestry, Penn State 
Forest School. To make organic analysis of leaf litter, 
immediately after its fall in the autumn, collected from 
forests growing on podzolized and brown-earth soils. 

Harold R. Hay, graduate student, University of Wis- 
consin. To make a study of changes in the physical prop- 
erties and chemical constituency of wood subjected to 
steam treatments. 

John Edward Liersch, junior forester, British Colum- 
bia Forest Service. To continue a demonstration begun 
under Charles Lathrop Pack Fellowship awarded in 1932 
regarding the practicability of economic selection in the 


Douglas fir region. 
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Nicholas T. Mirov, graduate student, University of 
California. To make a study of transpiration by differ- 
ent forest cover species with reference to precipitation 
and to moisture content of the soil. 

Louis René Scheult, graduate student, University of 
Toronto, Toronto. To make a regional study of forest 
development. 


This is the fourth award of fellowships by the 
board. They are available to Americans and Canadi- 
ans for further training in the general practise of for- 
estry, in the forest industries, in the teaching of for- 
estry, in forest research, or in the development of 
public forest policy. 

The directors of the board are: Henry S. Graves, 
dean, Yale Forest School; Samuel T. Dana, dean, 
School of Forestry and Conservation, University of 
Michigan; John Foley, forester, Pennsylvania Rail- 
road; William B. Greeley, secretary-manager, West 
Coast Lumbermen’s Association; Arthur Newton 
Pack, director, Charles Lathrop Pack Forestry Trust; 
E. O. Siecke, director, Texas Forest Service; Ellwood 
Wilson, acting professor of silviculture, New York 
State College of Agriculture; Hugo Winkenwerder, 
dean, College of Forestry, University of Washington, 
and Raphael Zon, director, Lake States Forest Ex- 
periment Station. 

The offices of the board are at 1214 Sixteenth 
Street, N.W., Washington, D. C., and correspondence 
should be addressed to Tom Gill, secretary. 


SCIENTIFIC NOTES AND NEWS 


Dr. Henry Norris Russet, research professor of 


| astronomy and director of the observatory at Prince- 


ton University, president this year of the American 
Association for the Advancement of Science, will de- 
liver the Halley Lecture at the University of Oxford 
on June 1. His subject will be “The Composition of 
the Stars.” 


Dr. Ropert A. MinirKan, of the California In- 
stitute of Technology, has accepted the invitation of 
Oberlin College to deliver the Centennial Commence- 
ment address on June 20. Dr. Millikan was recently 


reelected alumni trustee for a term of six years; he - 


has served on the Board of Trustees since 1918. 


Dr. Irvine LaneMurr, of the General Electrie Com- 
pany, Schenectady, New York, will be made an hon- 
orary member of the School of Engineering Alumni 
Association of Columbia University at the annual 
dinner on April 26. Dr. Langmuir and Dr. Michael 
I. Pupin will be the principal speakers. 


Dr. WALDEMAR LINDGREN, Rogers professor of eco- 
nomic geology and head of the department of geology 


at the Massachusetts Institute of Technology, will 
retire at the end of the academic year. 


THE Paris faculty of medicine has conferred the 
degree of doctor, honoris causa, on Professor Sana- 
relli, director of the Hygienic Institute of the Univer- 
sity of Rome. 


THE Bessemer Gold Medal of the British Iron and 
Steel Institute has been awarded to Dr. W. H. Hat- 
field, director of research in the firm of Messrs. Thos. 
Firth and John Brown, Ltd., in recognition of his 
distinguished services in the advancement of metal- 
lurgical science. 


THE Gold Medal of the British Institution of Min- 
ing and Metallurgy, the highest distinction in its 
power to confer, has been awarded to Sir John Cad- 
man in recognition of his work in the advancement of 
technical education and the development of the min- 
eral industries, and of his distinguished publie ser- 
vices. The following awards have also been made: 
The Consolidated Gold Fields of South Africa Gold 
Medal to Mr. Charles Arthur Banks for his paper on 
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“Air Transportation of Gold Dredges in New 
Guinea”; and the premium of 40 guineas conjointly 
to Mr. J. L. Francis and Mr. John C. Allan for their 
paper on “Driving a Mines Drainage Tunnel in North 
Wales”; the William Frecheville Student’s Prize of 
ten guineas to Mr. Gordon J. Williams for his paper 
on “The Genesis of the Perrunal-La Zarza Pyritie Ore- 
body, Spain.” 


Nature reports that the prize of the Institute of 
Physies for the best paper published in the Journal 
of Scientific Instruments during the year 1932 has 
been awarded to Mr. E. Laneaster-Jones, of the Sei- 
ence Museum, for his paper on “The Principles and 
Practice of the Gravity Gradiometer,” and the prize 
for the best contribution to the Laboratory and Work- 
shop Notes in the Journal has been awarded to Dr. J. 
L. Miller and Mr. J. E. L. Robinson, of Messrs. Fer- 
ranti, Ltd., for their joint note entitled “A Three-Di- 
mensional Adjustment of an Electrode in Vacuo.” 


Sir GrawamM, the British Ambassador at 
Rome, presented Signor Mussolini on March 24 with 
the silver medal of merit conferred upon him by the 
Royal Society for the Prevention of Cruelty to Ani- 
mals—the highest award in the gift of the society— 
in recognition of his recent action in making the 
Island of Capri a bird sanctuary. 


Orricers of the New York Branch of the American 
Psychological Association were elected at the recent 
New Haven meeting as follows: Honorary President, 
Dr. J. McKeen Cattell; Directors, Dr. H. E. Garrett, 
Columbia University, and Dr. H. S. Langfeld, Prince- 
ton University. 


Orricers of the Ray Society, London, were elected 
at the annual meeting held on March 22, as follows: 
President, Sir Sidney Harmer; Treasurer, Sir David 
Prain, and Dr. W. T. Calman, Secretary. 


At the annual meeting of the Physical Society, 
London, the following officers were elected: President, 
Professor A. O. Rankine; Vice-president, Professor 
W. Wilson; Secretaries, Dr. Allan Ferguson, Dr. Ezer 
Griffiths; Foreign Secretary, Professor O. W. Rich- 
ardson; Treasurer, Mr. R. S. Whipple; Librarian, 
Dr. J. H. Brinkworth; new members of council, Pro- 
fessor E. V. Appleton, Dr. L. F. Bates and Dr. L. 
Hartshorn. 


Dr. Puruip Bar, assistant professor of physiology 
at the Harvard Medical School, has been appointed 
professor of physiology at the School of Medicine of 
the Johns Hopkins University. 


Dr. Ropert B. MacLeop, formerly an honor stu- 
dent in psychology and philosophy at McGill Univer- 
sity and winner in 1927 of the Moyse Traveling 
Scholarship in the Classics, has been appointed an 
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assistant professor in psychology at Swarthmo, 
College. 


In the Bell Telephone Laboratories, Vice-preside; 
H. P. Charlesworth has resigned to accept the Posi. 
tion of assistant chief engineer of the American Tel. 
phone and Telegraph Company. Dr. E. H. Colpitts 
who has been appointed to succeed him, is assistay; 
vice-president of the American Telephone and Te. 
graph Company in charge of the Development ay) 
Research Department under Dr. F. B. Jewett, vice. 
president. 


Senators Kendrick, Hayden, MeNary and Carey 
are urging the retention of Dr. Elwood Mead as con. 
missioner of reclamation under the new administrg. 
tion. The recommendation is based on Commissione; 
Mead’s long service in various government depart. 
ments in the interest of irrigation and drainage works, 
He has devoted nearly forty years to reclamatio, 
projects in the West. In 1924 he was appointed 
commissioner of the Reclamation Service by Presiden: § 
Coolidge. Secretary of the Interior Harold L. Ickes 
is reported to have said that he would give the recon- 
mendation every consideration. 


Dr. Epwarp H. GraHAM, assistant curator of bot- 
any at the Carnegie Museum, Pittsburgh, and Mrs. 
Graham, will leave on April 15 on a botanical collect- 
ing expedition of several months to the southeastern 
Uinta Mountains in the vicinity of Vernal, Utah, in 
order to obtain representatives of the spring flora and 
thus augment the collections made by the same party 
in the summer and fall of 1931. 


Dr. JoHN C. MerriAM, president of the Carnegie 
Institution of Washington, was the chief speaker at 
the Jefferson Day exercises at the University of Vir- 
ginia on April 13. 


Dr. A. V. Kipper, chairman of the division of his- 
torical research of the Carnegie Institution of Wash- 
ington, will give a lecture at the annual meeting of 
the American Philosophical Society on Friday eve- 
ning, April 21, on “Mayan Explorations and Their 
Results.” 


Dr. Harry Boyer WEeIsER, professor of chemistry 
at the Rice Institute, gave the annual lecture of the 
Sigma Xi Club of the University of Alabama 0 
March 30. His subject was “Colloidal Phenomena it 
the Formation of Gallstones.” 


THE Cutter Lectures on preventive medicine at the 
Harvard Medical School will be delivered on April 1’ 
and 18, at 5 p. m., by Dr. Eugene L. Opie, professor! 
of pathology in the Cornell University Medical Col- 
lege, on “The Epidemiology of Tuberculosis.” 


Rosert FrecHner, vice-president of the Intern 
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ional Association of Machinists and a lecturer on 
labor questions at Harvard University and Dartmouth 
College, has been appointed by President Roosevelt 
io be director under the unemployment reforestation 
act. Those present at the conference following which 
the appointment was made were Horace Albright, di- 
rector of the National Park Service; John D. Coff- 
nan, fire control expert of the National Park Service; 


S William G. Howard, director of lands and forests of 


the New York Conservation Department; R. Y. Stuart, 
chief United States forester; C. H. Granger, assistant 
chief forester; Colonel Dunean K. Major, Jr., of the 
general staff of the War Department, and W. Frank 
Parsons, of Chicago. This committee will direct the 


| preliminary work and will have offices in the Interior 


Department. 


Tue Committee on Scientific Research of the Amer- 
ican Medieal Association has granted to Professor 
Ludwig A. Emge, associate professor at Stanford Uni- 
versity, and his associates a grant to be used toward a 
study of the effect of pregnancy on tumor growth. 
This study forms part of a more extensive study on 
the behavior of benign tumor growth, which is now in 


| its fifth year. A grant has also been made to Dr. 


Arthur Grollman, associate professor of pharmacology 
and experimental therapeutics at the Johns Hopkins 
University, to aid in work on the hormone of the 
adrenal cortex. 


Dr. T. WAYLAND VAUGHAN, director of the Scripps 
Institution of Oceanography of the University of Cali- 
fornia at La Jolla, and Mrs. Vaughan, have returned 
from a journey around the world, which started last 
August and has taken them as visitors to the principal 
oceanographie stations. 


Tue April lecture to the faculty and students of 
the School of Medicine, the George Washington Uni- 
versity, on the Smith-Reed-Russell Society series was 
given by Dr. William H. Howell, chairman of the Na- 
tional Researeh Council. He spoke on the “Recollec- 
tions of a Physiologist during the Past Half Cen- 
tury.” The regular faculty seminar for April was 
given by Professor George B. Roth, of the department 
of pharmacology, who spoke on “The Arsphenamines; 
their Nature and Behavior.” 


THE scientific session of the American Heart Asso- 
ciation will be held on Tuesday, June 13, from 9: 30 
4. M. to 5: 30 Pp. M., in the Knickerbocker Hotel, Mil- 
waukee, Wisconsin. 


Tue fourth annual Connecticut Valley Student 
Scientifie Conference is meeting at Wesleyan Univer- 
sity on Saturday, April 15. The conference is mod- 
eled after the meetings of the American Association 
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for the Advancement of Science. The colleges repre- 
sented are Amherst, Dartmouth, Mt. Holyoke, Smith, 
Massachusetts State, Connecticut State, Springfield, 
Trinity, Connecticut and Wesleyan. About seventy- 
five titles of papers or demonstrations appear on the 
program. It is expected that about three hundred 
students will attend. The conference is organized en- 
tirely by the graduate students and undergraduates 
of the colleges concerned. 


AppLicaTions for grants from the Cyrus M. War- 
ren Fund of the American Academy of Arts and Sci- 
ences should be in the hands of the chairman of the 
committee, Professor James F. Norris, Massachusetts 
Institute of Technology, Cambridge, Mass., not later 
than May 15. 


A ANnperson-Berry Mepat, together 
with a sum of money amounting to about £100, will 
be awarded in July, 1935, by the Royal Society of 
Edinburgh to the person, who, in the opinion of the 
council, has recently produced the best work on the 


nature of x-rays in their therapeutical effect on 
human diseases. 


ANNOUNCEMENT is made of a fellowship for grad- 
uate study at the medical faculty of the University 
of Geneva providing for tuition and a stipend of 
3,000 Swiss franes (about $600) for the academic 
year, 1933-34. To be eligible, a candidate must be an 
American citizen, a graduate of an approved Amer- 
ican medical school or the holder of a master’s or 
doctor’s degree in a science related to the medical field 
and must have a thorough knowledge of the French 
language. The fellowship will be administered by 
the Swiss American Student Exchange under the 
auspices of the Institute of International Education. 


A HISTORICAL exhibit of maps, arranged by Dr. 
Erwin J. Raisz, is being shown at the Institute of 
Geographical Exploration, Harvard University. Many 
of the maps are originals, and come from the collec- 
tions of Widener Library and Dr. Hamilton Rice. 
In addition to the maps, there are shown a number 
of old instruments connected with navigation and sur- 
veying, loaned by the Peabody Museum of Salem. 
The exhibit, open from 9:30 to 4:30 o’clock every 
day except Saturday and Sunday, will continue until 
May 1. 


FREDERICK S. DELLENBAUGH, who was artist and 
one of the topographers with Major Powell in his 
second descent through the canyons of Green River 
and the Colorado, in 1871 and 1872, has presented the 
flag of Major Powell’s boat, the Emma Dean, to the 
National Museum in Washington. The flag was made 
in Salt Lake City in 1871 by Major Powell’s sister, 
Mrs. Ellen Powell Thompson. Major Powell’s boat 
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was named after his wife. There were two other 
boats, the Nellie Powell, named after Mrs. Thompson, 
and the Canonita. 


THE Bureau of Ethnology has received the first re- 


port of the field activities of the party undertaking - 


archeological reconnaissance in the eastern section of 
Honduras, made up of Dr. W. D. Strong, of the bu- 
reau staff, Alan W. Payne, and Norman Haskell. 
The report states that on February 10 the party left 
Puerto Castilla, proceeded to the mouth of the Patuca 
River, and went upstream. Studies were undertaken 
on the Guampu and Cuyamel Rivers, tributary to the 
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Patuca. Two archeological sites marked by the pres. 
ence of earth mounds were studied and excavate 
The few remaining Sumu Indians were encountered, 
and a brief study was made of them. The conclusio, 
was reached that the Maya culture did not extend tha 
far to the eastward, as nothing indicative of this ey). 
ture was found. The party learned that several hyp. 
dred Sumus had been living on the river until fo; 
years ago, when an epidemic of smallpox swept then 
away. The next trip to be made will be from the 
westward of the Patuca Valley overland via muleback 
into the mountain region. 


DISCUSSION 


A CIVILIZATION WITHOUT NATIVE 
MATHEMATICS 

In a recent number of the historical periodical en- 
titled “Quellen und Studien zur Geschichte der Mathe- 
matik, Astronomie und Physik,’ volume 2 (1932), 
page 255, there appears an article by P. L. van Hee, 
in which it is stated that if the Chinese mathematical 
books of every epoch would disappear science would 
suffer no loss as regards mathematics. It is claimed 
here that China has contributed nothing towards rais- 
ing the edifice of modern mathematics, but that the 
mathematics which appears now in the Chinese litera- 
ture is due to other nations and was often credited 
by Chinese writers to natives of their own country. 
Among the recent writers who are said to have been 
misled by these false claims is Y. Mikami, whose work 
entitled “The Development of Mathematics in China 
and Japan,” 1913, is widely known and has been 
frequently referred to as an authority. 

There is a remarkable contrast between the recent 
historical developments relating to China and those 
relating to Egypt and Babylonia. In the former case 
these developments seem to tend to show that their 
early mathematical attainments were overestimated, 
while in the latter they were underestimated, especially 
as regards Babylonia. In particular, the issue of the 
periodical noted above contains also the remarkable 
announcement that the ancient Babylonians had a rule 
equivalent to a general formula for the sum of the 
squares of the first m natural numbers. It was for- 
merly supposed that the first discovery of such a rule 
was due to the ancient Greek mathematicians. A few 
years ago it was announced that the ancient Egyptians 
had a rule which is equivalent to our modern formula 
for the area of: a sphere, but this seems now to be 
incorrect, having been due to a mistranslation. 

The chief interest in the article to which we referred 
at the beginning of this note is due to the fact that 
it exhibits a lack of mathematical initiative on the 
part of the Chinese extending over a long period of 
time. When mathematics was introduced from other 


countries it received considerable attention and som 
of it was permanently retained, but no definite evi. 
dences of native advances seem as yet to have beep 
established. The exaggerated claims made by some 
of the Chinese writers have really been harmful to the 
reputation of their country and they have made it 
difficult to form a correct judgment as regards thei 
possible contributions It seems clear, however, that 
from the standpoint of mathematies ancient China was 
far behind ancient Egypt and ancient Babylonia. 
Their ancient as well as their modern civilization ex. 
hibits unusual mathematical weakness and many of 
the references to their achievements along this line 
are untrustworthy according to some of the most re. 
cent investigations. 
G. A. MILLER 
UNIVERSITY OF ILLINOIS 


THEORIES OF CORTICO-ADRENAL 
FUNCTION 


WITHIN the past year three theories of cortico- 
adrenal function have been advanced. They postulate 
that the adrenal cortex (1) prepotently regulates car- 
bohydrate metabolism,! (2) produces a genera] tissue 
hormone,” (3) controls the cireulating blood volume’ 
The first appeared about a year ago, the second shortly 
after, and the third in January of this year. 

In presenting their theory of blood-volume regula- 
tion and the relation of the adrenals to shock, Swingle 
and his associates ride rough-shod over other hypoth- 
eses. “None,” they state, “have materially advanced 
(sic) the problem of cortical function.” Not even 4 
foot-line was given to bibliographie mention of the 
earlier theories mentioned above. 

It is not in justitia scientiae merely that mention 
should be made of the praiseworthy contributions of 


18. W. Britton and H. Silvette, Amer. Jour. Physiol. 
100: 701, 1932. 

2F,. A. Hartman, K. A. Brownell and J. E. Lockwood, 
Endocrinology, 16: 521, 1932; Amer. Jour. Physiol., 101: 
50, 1932. 

3 W. W. Swingle, et al., SclENCE, 77: 58, 1933. 
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Hartman and his colleagues toward the elucidation of 
wrtico-adrenal problems. Contemporaneously with, 
¢ not prior to Swingle and Pfiffner, the Buffalo in- 


& vestigators produced a potent extract of the adrenal 


cortex, and they have published extensively on its 
effects. Furthermore, they have formulated a theory 
of cortico-adrenal funetion as noted above, and sup- 
ported it with considerable experimental evidence. 
That the adrenals are of importance in maintaining 
, normal cireulation has been known for many dec- 
aes, and the ideas of Swingle and his associates are 
not at all novel. In a small section of a review a few 
years ago, one of us (Britton)* drew attention to more 
than a score of observations on the subject. Antedat- 


ing by two years the recent report of Swingle et al., 


there appeared a comprehensive experimental study 


| by Wyman and Suden on “The blood volume in supra- 


renal insufficiency, anaphylactic shock and histamine 


shock.’””® 
Our own observations lead us to conclude that 


‘ changes in blood pressure and in the amount of eir- 


culating blood are indirect and illustrative only of 
the general effects of adrenalectomy throughout the 
body. We have sought an understanding of the 
underlying chemical changes and conditions in adrenal 
insufficiency which are antecedent to, or take prece- 
dence over, because of their critical nature, the altered 
permeability relationships in the body. 

Breakdown to the point of utter collapse of the 
normal carbo-metabolie processes appears to us still to 
constitute the primary critical contingency in adrenal 
insufficiency. The adrenalectomized animal suffers 
from glueose and glycogen lack, which becomes pro- 
gressively more severe after the operation, and paral- 
lels the development of symptoms. All the symptoms, 
too, are compellingly suggestive of severe hypogly- 
cemia. We have never observed such profoundly 
critical glueose and glycogen disturbances in any other 
cachexie status which involves carbohydrate metabo- 
lism—e.g., the cachexia following hepatectomy or 
pancreateectomy or heavy insulin dosage. Cortico- 
adrenal extraet appears to have a primary effect, 
moreover, in restoring promptly the normal carbo- 
hydrate levels. 

Animals dying of adrenal insufficiency show con- 
vulsive seizures some hours before death which are 
identical in type with those observed in insulin hypo- 
glycemia. By eontrast we have never observed such 
convulsions in animals in which the circulating blood 
Volume has been markedly reduced by hemorrhage and 
other operative procedures. 

It may be that carbohydrate deficiencies do not ex- 

‘S. W. Britton, Physiol. Rev., 10: 617, 1930. 


°L. C. Wyman and C. tum Suden, Amer. Jour. Physiol., 
94: 579, 1930. 
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plain the whole problem of adrenal insufficiency. 
Glucose does not prolong the lives of adrenalectomized 
animals many days. Similarly, carbohydrate injec- 
tions only slightly extend the survival of hepatecto- 
mized animals. In a number of cases we have ob- 
served, too, that glucose does not restore severely in- 
sulinized animals. Many substances are furthermore 
known to reduce the blood sugar in diabetes, but that 
without remedy. It is to be emphasized in this connec- 
tion that we have been concerned for the present sim- 
ply with the first crucial signs of failure in the adren- 
alectomized animal. That there occurs primarily and 
fundamentally a failure in glyeotaxis in the body 
appears as best fitting the mass of evidence at hand. 

Swingle and his colleagues state that in cases of 
adrenal insufficiency blood dilution “never occurs . . 
unless the hormone is injected.” In our experiments 
we have observed that restoration of the normal blood 
volume of adrenalectomized animals may readily be 
brought about by saline injections. The symptoms 
of insufficiency are not at all ameliorated by such 
restoration, however, nor is life even slightly pro- 
longed. In contrast, augmentation of the blood sugar 
by glucose injections alleviates the symptoms very 
rapidly, and lengthens significantly the survival 
period. 

We have observed that the adrenalectomized animal 
is somewhat hydrated, rather than dehydrated.* In- 
creased amounts of water are held in the hepatic and 
muscular tissues. The blood plasma and total blood 
volume are in contrast reduced, but not until symp- 
toms are developed are these reductions noteworthy. 
Fluid accumulations in the liver and muscle in adrenal 
insufficiency more than balance the loss of fluid by the 
blood. 

We gain the impression from our data that water 
is more necessary for the maintenance of normality 
conditions in the liver and muscle than for any of the 
demands of the circulation, important though the lat- 
ter may be. Furthermore, one of the earliest and most 
striking effects of cortico-adrenal extract which we 
have observed is the elimination of fluid by the pro- 
duction of a striking diuresis. Space limits can not be 
imposed on for further considerations here. 

The most critical emergency in the career of the 
adrenalectomized animal results from virtually com- 
plete disappearance of liver glycogen, and concomi- 
tantly profound reduction of blood sugar, as well as 
muscle glycogen. Thus, severe hypoglycemic convul- 
sions supervene, and death results during the convul- 
sive seizures. Our data compel adherence to our first- 
proposed theory of the prepotent function of the 
adrenal cortex—that of the regulation, in cooperation 


6H. Silvette and S. W. Britton, Amer. Jour. Physiol., 
(in press), 1933. 
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with other tissues or secretions, of carbohydrate metab- 
olism in the organism. S W. Barron 
H. 


THE “SPREAD” OR “SCATTER” OF THE IN- 
FLUENCE FROM A REWARD, IN 
RELATION TO GESTALT 
DOCTRINES 


In Science of February 10, I reported the dis- 
covery of the “spread” or “seatter” of the influence 
of a reward, and especially the significance of the 
phenomenon as an independent proof of the so-called 
law of effect. Circumstances prevented a prompt 
reply to Ogden’s criticisms (ScreENcE, March 3) and 
the need has perhaps vanished as a result of Boring’s 
ingenious modus vivendi for Gestaltists and connec- 
tionists (Science, March 24). But I venture to note 
the following: 

The “whole process” in my experiments consists of 
40 words chosen at random said by the experimenter, 
to each of which the subject responds by a number 
from 1 to 10, or of equally arbitrary multiple choices. 
An announcement of “Right” after one of the 40 
word-number units in the experiments certainly does 
not strengthen or confirm the whole process equally. 
An announcement of “Wrong” seems to the observers 
to be as “final” or as “consummatory” of, the con- 
nection it follows as an announcement of “Right.” 
Certainly any difference in this respect is very small, 
but the difference in strengthening of the connection 
is enormous. And this enormous difference uniformly 
goes with the satisfyingness of the after-effect. 

My note in SciENcE presented evidence for these 
conclusions: (1) The strengthening of the connection 
which the reward immediately follows and to which 
it belongs does not occur indirectly by reason of 
repetitions or rehearsals of the connection or by way 
of memories that such and such a number was right, 
or successful, or rewarded for such and such a word, 
because the announcements of “Wrong” have no 
negative influence comparable to the positive influence 
of the announcement of “Right.” 

(2) The reward does not have to search out the 
“right” or “successful” act by any mysterious power 
and attach itself to it, as Peterson has objected. It 
strengthens whatever its physiological equivalent in- 
fluences in the neurones. 

(3) The reward strengthens chiefly the connection 
which immediately precedes it and of which it is (by 
sophisticated humans) felt to be the after-effect. But 
it also strengthens the connections one and two steps 
further back or forward, though these were definitely 
punished and most emphatically did not belong to 
the reward in the Gestalt’s meaning of “belong” if I 
understand them. Each belongs to its punishment. 


UNIVERSITY OF VIRGINIA 


Nothing happening to the subject equally negy the 
time of the reward could belong to it much les in 
the sense of forming with it a “perfectly integrate; 
unit.” 

In the very different sense in which I use the Word, § 
the reward may belong to these preceding and gy. 
ceeding connections, though rather tenuously and jy, 
directly, as neighboring tasks related only by th 
conditions of the experiment. 

I can guarantee this. Let any Gestaltist choose , 
hundred multiple-choice tasks as “discrete and ind. 
pendent” one from another as he can find or make 
each composed of a situation and m responses fron 
which choice is to be made such that the situatioy 
and the responses are as “discrete and independent” 
from each other as he can find or make, and let hin 
choose rewards and punishments as “discrete and jp. 
dependent” from anything in the tasks as he can find 
and make. Then the situation-response connectioy 
which has a reward attached to it utterly arbitrarily 
by the experimenter will be strengthened thereby, 
long as it is a satisfying after-effect of that connection 
to the learner. And the influence of the reward may, 
and often will, spread or scatter so as to strengthen 
other connections in the physiological neighborhood. 


Epwarp L. THORNDIKE 
TEACHERS COLLEGE 
COLUMBIA UNIVERSITY 


STRATIGRAPHIC NOMENCLATURE 


In Scrence (Vol. 76, p. 489) Professor G. D. 
Harris, of the Paleontological Laboratory, Cornel 
University, writes: “Perhaps others as well as the 
writer have often been at a loss for a concise, logical 
and self-explanatory term for indicating all that 
portion of the geologic sequence (or geologic time) 
below or antedating the Cambrian system (or time). 
Strangely enough, the embarrassment becomes more 
acute if one searches for a term to inelude the 
Paleozoic, Mesozoie and Cenozoic.” 

I want to make the statement, that in my “Text- 
book of Geology” (Lehrbuch der Geologie, Wien, 
1924) I introduced the term “Euzoische Schichtfolge” 
(Euzoic sequence), which includes the Paleozoi‘, 
Mesozoic and Cenozoic. 

F. X. Scwarrer 

NATURHISTORISCHES STAATSMUSEUM 

WIEN 


FREQUENCY OF VERTEBRATE FOSSILS IN 
RIVER DEPOSITS 

THE following observation, dated “Monday 1’, 

1805,” taken from “History of the Expedition of Cap- 

tains Lewis and Clark,” is of more than usual interes! 


e> Vol. I, p. 352, New Amsterdam Book Company, Nev 
ork. 
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vertebrate paleontologists. The scene was at the 


t0 
t Falls of the Missouri. 


grea 

There are vast quantities of buffalo feeding on the 
plains oF watering in the river, which is also strewed 
with the floating carcases and limbs of these animals. 
They go in large herds to water about the falls, and as 
all the passages to the river near that place are narrow 
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and steep, the foremost are pressed into the river by the 
impatience of those behind. In this way we have seen 
ten or a dozen disappear over the falls in a few minutes. 
They afford excellent food for the wolves, bears, and 
birds of prey; and this circumstance may account for 
the reluctance of the bears to yield their dominion over 
the neighborhood. Euuis W. SHULER 
SOUTHERN METHODIST UNIVERSITY 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


APPARATUS FOR SLIDE TECHNIQUE 


Tue apparatus illustrated in the following figures 
has been found very practical and a great time-saver 
in the preparation of slides. The small cost of mate- 
rials and time required for construction ave negligible, 
compared with the efficient service they render. 


WarMING PLATE FoR SPREADING PaRAFFIN SECTIONS 
The warming plate shown in Fig. A is practically 


mi 
< 
Fig A 


self-explanatory for its use in spreading paraffin sec- 
tions. It is made from a single sheet of thin copper 
and heated by conduction from alcohol flames under 
the wing tips. By placing bits of paraffin, having 
the same melting point as that used in preparing the 
tissue, on the ends of the stage, the best working tem- 
perature can be determined and controlled by moving 
the flames closer to or farther away from the wing 
tips. The small diagram gives the dimensions and 
shows the shape of the sheet before being bent. The 
height of the wings could be changed to compensate 
for the lamp to be used. 


Drying CABINET 
In preparing a large number of slides for study, 
it is advantageous to hasten the drying of the balsam 
after the covers are in place. The slide drying cabinet 
in Fig. B is a very efficient piece of apparatus for 


| 


this purpose. It was made from a cracker can, two 
slide boxes, a small sheet of copper and a light socket 
with several feet of cord. 

The light socket was placed in the rear wall so 
that the bulb would just clear the bottom and give 
room for a slide box to stand on end on either side. 
A 25 watt clear bulb furnishes sufficient heat for 
good circulation of air without having a temperature 
over 50° C. The air enters through the openings at 
the bottom, passes over the slides and goes out 
through the openings in the lid. A copper slide, 
supported beneath the lid, makes it possible to close 
the openings if a higher temperature is desired. 

Through the opening in the back of the cabinet a 
slide box can be seen in position. The lids and bot- 
toms were cut out, leaving just enough edge to hold 
the slides. Catches on the sides hold. the lids firmly 
in place. After 48 hours in the drying cabinet slides 
are ready for their final cleaning and polishing. 


Emory S. JAMES 
OHIO WESLEYAN UNIVERSITY 
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A SIMPLE DEVICE FOR THE PERFUSION OF 
THE MAMMALIAN HEART 

In the course of some experiments in which we used 
the heart-beat to test the properties of some balanced 
salt solutions, the apparatus here deseribed was de- 
vised. Most devices for the perfusion of the mam- 
malian heart!»*}* are elaborate and present consider- 
able difficulties in manipulation. While this is un- 
doubtedly necessary in experimentation on some 
physiological function of the heart we found the 
simplified apparatus here presented adequate to our 
purpose. We are presenting it with the expectation 
that a device so easily assembled might be found use- 
ful in lecture demonstrations or classroom experi- 
ments. 

There are three factors, the control of which pre- 
sents the greatest difficulty in the perfusion of the 
mammalian heart: (1) Temperature of the fluid; (2) 
Pressure of the fluid; (3) Oxygenation. 


To O, Tank 


Fig. 1. 


As far as the temperature is concerned it is merely 
necessary to control it within a degree or a degree and 
a half. This is readily accomplished by means of the 
vacuum flask (A). The cannula to which the heart 
is attached is inserted in rubber tubing which is 
attached to a piece of glass tubing inserted in the 
rubber stopper of the flask. The cannula and tubes 
are all as short as possible to avoid cooling of the 
fluid. The heart is suspended in a filter tube the 
mouth of which ean be closed by a wad of moist 
cotton. The temperature of the heart is maintained 
by the passage of the perfusion fluid through it. 
Unless the room is very warm it is desirablé to 
warm the filter tube by an electric lamp suspended 
near it. However crude this temperature control may 
seem to the physiologist who is accustomed to work- 
ae and Starling, Journ. of Phys., 44: 206. 


2 Anrep and Hausler, Journ. of Phys., 65: 357. 1928. 
3 Gunn, Journ. of Phys., 46: 506. 1913. 
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ing with apparatus capable of control to a tenth o 
even a hundredth of a degree C., we have found it 
quite sufficient to keep the heart beating vigor 
6 to 8 hours. 

Pressure and oxygenation are controlled by a singl 
apparatus. Medical oxygen is released froy } 
cylinder into a gasometer consisting of two bottles at 
different levels, connected by a rubber tube, the Joye 
partly filled with water. As pressure is increase 
water is displaced within the lower bottle and rises jn 
the upper. Pressure is controlled by the differen 
in the level of the bottles. The oxygen is conduciej 
from the gasometer through a tube drawn out into 
capillary (E) inserted in the rubber stopper of th 
flask, where it bubbles through the perfusion fiyjj 
This gas is then allowed to escape through the trap 
(F) consisting of a funnel on a rubber tube, fille 
with water to counterbalance the pressure in the 
gasometer. This funnel may be raised and lowered 
to keep the pressure constant as the fluid within the 
flask is used. By this device the perfusion fluid js 
very readily kept saturated with oxygen at any &. 
sired pressure. 

In our experiments we have used hearts of rt, 
guinea-pig and rabbit. Of these we have had the 
greatest success with the rabbit. The rat heart and 
frequently that of the guinea-pig stopped beating 
during the manipulation in attaching it to the ap. 
paratus. If it resumed beating at all the beat was 
irregular and of short duration. This is apparently 
the phenomenon of fibrillation or delirium cordis.‘ 

Our procedure in setting up an experiment is as 
follows: The’ flask, previously warmed by the intr- 
duction of water heated to 37.5° C, is filled with 
perfusion fluid also warmed to 37.5° C. The fluid, 
preparatory to the beginning of the experiment, is 
saturated by a lively stream of oxygen. The animal 
is killed by a blow on the head and bled quickly from 


Usly 


the carotid artery. The heart is immediately re § 


moved, taking particular care to leave the systemic 
aorta sufficiently long to accommodate the tip of the 
cannula. The heart is then placed in a small disi 
of warm perfusion fluid and permitted to beat in 1t, 
under the slight pressure of the finger, to clear itself 
of blood. The aorta is carefully disseeted away from 
the surrounding tissue to make sure that none of the 
nerves will be tied in the ligature. The cannula, al: 
ready attached to the flask, has now a slow streall 
of perfusion fluid, controlled by a elamp on tle 
rubber tube (C), passing through it. The heart is 
lifted by the aorta, and the aorta is drawn over tli 
tip of the cannula. The aorta is held in position % 
that the cannula does not protrude beyond the sem: 


4Starling, ‘‘Human Physiology,’’ p. 758. Philadel 
phia. 1926. 
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Junar valves and in this position is firmly tied. The 
damp on the rubber tube is then completely opened. 
The filter tube is raised to enclose the heart and its 
top closed with moist cotton. 

For perfusion simply to maintain the heart-beat 
as long as possible we have had the greatest success 
with Locke’s fluid as given by Baylis,’ with the dif- 
ference that it was buffered with 100 mg of sodium 
picarbonate and 50 mg of primary sodium phosphate 
per liter. 

We have found that the size and shape of the 
cannula and the care: with which it was tied in the 
proper position in the aorta were very important in 
the suecess of the experiment. The cannula must be 
sufficiently large to permit the fiuid expelled by the 
beating heart to flow rapidly back through it. The 
tip of the cannula must be above the semi-lunar 
valves so that at the beginning of the beat the full 
pressure of the perfusion fluid is not exerted on the 
wall of the ventricle. A complete relaxation of the 
ventricles is necessary to insure a proper perfusion 
of the coronary vessels. This will not be possible if 
the cannula projects beyond the semi-lunar valves 
into the left ventricle and maintains a constant dis- 
tention of the ventricle. Even when the cannula is 
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correctly inserted a certain amount of fluid ac- 
cumulates in the ventricles. This may come from 
leakage past the valves or from the Thebesian vessels. 
It is for the rapid release of the pressure of this 
fluid as the heart contracts that it is necessary to 
make the aperture of the perfusion cannula as large 
as possible. If, in spite of all precautions, a dis- 
tention of the ventricle does develop during the 
experiment it may be relieved by inserting a cannula 
through the pulmonary vein and the mitral valves into 
the ventricle. It is obviously necessary to be certain 
that the tip of the perfusion cannula does not pro- 
ject so far into the aorta that its wall oecludes the 
opening into the coronary arteries. 

As the perfusion continues, the pressure in the 
gasometer is maintained at a constant level by ad- 
mitting oxygen from the tank as necessary. Oxygen 
is permitted to bubble slowly through the perfusion 
fluid by adjusting the level of the funnel of the trap. 
If the fluid in the flask becomes exhausted it is 
merely necessary to fill another flask and replace 


the one originally used. 
J. W. Wiuson 
J. M. DarLiIneTon 
Brown UNIVERSITY 


SPECIAL ARTICLES 


THE PERIHELION OF MERCURY 

Tue law of Newton states that every particle of 
matter in the universe attracts every other particle 
with a foree that varies directly as the product of the 
masses and inversely as the square of the distance. 
For two bodies this law gives accurate results (a), as 
they are very far apart and (b), as their dimensions 
are small in relation to the distance between them but, 
when two bodies of substantial size are near together 
and when a small body is near to a large one, there 
is ground for doubting its precision. 

Let the formula for the force of gravitation F, be 
written, 

M, M, 
y= GT x a 

being the gravitational eonstant, M, and M, the 
individual masses of two bodies and d the distance 
between their centers. From this it may be inferred 
that gravitation is the resultant of two forces each 
varying directly as the mass which produces it and 
inversely as the distance from the other. These forces 
are directed toward each other. Each acts at the 
distanee @ from the other and their product is the 
resultant which is called Gravitation. 

If the above proposition be true, then the actual 


° Baylis, ‘‘ Principles of General Physiology,’’ p. 211. 
London. 1927, 


attraction between two spheres can not be the same us 
that which is computed on the supposition that the 
entire mass of each is concentrated at its center as on 
the basis of the inverse square. 

In Fig. 1, M, and M, are homogeneous spheres, 
M, being very small, and M,M,=d. The inner circle 


4 
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FIG. 1 


CP,P, DC is drawn so that M,C =0.4244M,A and it 
is, therefore, the locus of the centers of gravity of all 
the halves of the cirele AB which is a diametral sec- 
tion of M,; M,P, and M,P, are tangents to this circle 
and P, and P, are the points at which the resultant 
attractions on M, of the upper and lower semi-circles 
of M, may be considered as concentrated. The value 
of the attraction of each of the semi-circles, if a rep- 
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resent its area, is proportional to a cosa,, where a, is 
the angle P,M,M, and, as the attraction varies in- 
versely with the distance, the attractive force exerted 
by each semi-circle on M, is, if g is a constant and 
since P,M,, the distance at which this force acts is 
d cos4,, 

gacosa, ga 

d cosa, 


The attractive force of the upper semi-circle is ex- 
erted on M, in the direction M,P, and its component 
along M,M, is ga cosa,/d while, for the entire circle, 
the attraction is g 2a cosa,/d=g A cosa,/d. If now, 
the circle AB is rotated through 180° it will generate 
the sphere AB and what is true for each of its sec- 
tions will be true for its mass. The attraction of 
M, for M, therefore is, gM,cosa,/d and, in an ex- 
actly similar manner, the attraction of M, for M, is 
gM,cosa,/d. The total force of attraction F, which 
is that of Gravitation, between the two spheres is, 
then, the product of the individual forces, thus, 


M, cosa,  M, cosa, 
FE 


g M, cosa, 


M, cosa; 


(1) 


and this, when G is written for g?, is an advanced 
statement of the law of gravitation. 

The relative acceleration f of the spheres M, and M, 
therefore is, 


M 
M, 2 (2) 


In nearly all cases cosa, and cosa, are so close to 
unity that no practical difference between the above 
formula and that of Newton can be detected. How- 
ever, the value of cosa for the Sun, at the distance of 
Mercury, is such as to point a reason for the observed 
“advance” of the perihelion of that planet. To this 
end the acceleration of Mercury has been computed 
for three positions with the center of gravity of the 
Sun’s semi-circular area at 0.28 of its radius from 
its center and the following tabulation presents the 
values of the exponent of d in Newton’s law which are 
necessary to produce the accelerations given by for- 
mula (2) above. 


Necessary exponent 
Position of Mercury of din Newton’s 
Law 
Aphelion 2.00000013 
Mean 2.00000019 
Perihelion 2.00000031 


Allowing for the longer time spent by Mercury in 
the outer portion of its orbit, the mean value of the 
exponent of d necessary to conform the law of New- 
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ton with formula (2) is 2.000000192 and this is o, 
parable with the value of 2.000000161 which ,,, 
suggested’ in order to account for the then kny, 
advance of 42” per century in the position of the i 
perihelion point. Now, if the exponent 2.00000014 
accounts for an advance of 42”, then the €Xponen} 
2.000000192 represents an advance of 50:1 per ey, 
tury, which value compares with the recent determin). 
tion? by Morgan of 50/9. 

The quantitative agreement which has been shoy, 
between the observed and the computed values for jh, 
advance of Mercury’s perihelion is of especial interey 
and the principles on which this finding is based ¢. 
tend into many fields. The placing of the center o 
gravity of the sun’s semi-circular section at the 02 
point of its radius is merely a recognition that the 
density of the sun increases toward its center. Ip , 
homogeneous sun this ratio would be 0.4244, 

A detailed outline of the studies on which the ¢qp. 
clusions herein presented are founded is being pr. 
pared. 

THADDEUS MERRIMAN 

New York 

December 14, 1932 


SOME FACTORS INFLUENCING THE SUS- 
CEPTIBILITY OF ALBINO RATS TO 
INJECTIONS OF SODIUM AMYTAL! 

In an earlier account? of the use of sodium amytal 
(Lilly) as an anesthetic for albino rats a sex differ- 
ence in the reaction to the drug was noted. The con- 
centration of the solution in which the anesthetic was 
given was found to have a marked effect upon its 
efficacy. These two facts have been investigated in 
an attempt to analyze further the action of the anes- 
thetic. 

A record has been kept of the amount of sodium 
amytal in a 10 per cent. solution required to produce 
anesthesia in male animals of weiglits ranging between 
thirty and four hundred grams. ‘lhese animals have 
been anesthetized in experiments of various types 
during the past year and a half. From these indi- 
vidual records Fig. 1 has been composed. A total of 
over one thousand observations have been made 01 
animals of varying weights. 

In the graph the weight of the animals has been 
plotted against the milligrams of sodium amytal in 3 
10 per cent. solution necessary to produce a deep 
anesthesia from which the animal will recover. This 
extends the observations on the dosage required for 


1Simon Newcomb, article, ‘‘Gravitation.’’ Encyclo- 
paedia Britannica, 9th Edition. 

2H. R. Morgan, Jour. Optical Society of America, Vol. 
20, p. 228. 

1The sodium amytal used in these experiments was 
generously furnished by Eli Lilly and Company. 

2 J. S. Nicholas and D. H. Barron, Jour. of Pharmacol. 
and Exper. Therapeut., 46: pp. 125-130, 1932. 
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Fic. 1. A graph illustrating the relation between the 
body weights of albino rats and the amount of sodium 
amytal in milligrams necessary to produce deep anes- 
thesia. 


male rats which in a previous report were obtained 
oly upon males ranging between one hundred and 
twenty-five and two hundred and fifty grams in 
weight. For comparison, the dosage for females of 
a corresponding range of weights has also been 
plotted. The graph therefore demonstrates the sex 
difference in the reaction to sodium amytal and defines 
clearly the weight at which this sex difference appears. 

To determine whether or not the greater resistance 
of the male rats was to be associated with the presence 
of the gonads, ten adult male rats weighing about 
one hundred and seventy-five grams each were 
castrated. Six weeks later these animals were weighed 
and given the male dose normal for their weight. 
None of the animals survived. A second group of 
five adult animals about two hundreds grams in 
weight were castrated and anesthetized at the end of 
six weeks. These animals were more resistant to 
sodium amytal than females but were markedly less 
resistant than normal males. 

A third series of ten young males about thirty 
grams each were castrated. Each week following cas- 
tration the animals were anesthetized. The normal 
male dose for their weight was invariably necessary 
‘0 produce deep anesthesia. These animals were 
castrated before they had developed the sex difference 


s in their reaction to sodium amytal; nevertheless they 


retained the resistance normal to uncastrated males 
throughout their growth and development. The re- 
‘stance of males castrated before the sex difference 
las appeared, therefore, is unaltered, but males 
castrated when adults become definitely more sus- 
ceptible, 

Although not more than suggestive, it is interesting 
‘0 note that the weight at which the sex difference 
‘ppears—between fifty and sixty grams—is also the 
weight at which the differential growth relation of 
both the hypophysis and the suprarenals first appear 
between the males and females. The female rat has 
the heavier hypophysis and suprarenal glands. 
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The effect of the dilution of the solution of sodium 
amytal with which anesthesia is produced has been 
discussed earlier. The animals were much more re- 
sistant to equal quantities of the drug if administered 
in more dilute solutions. This fact suggested that in- 
jections of mammalian Ringer’s into the blood stream 
of an over-anesthetized animal might reduce the 
effectiveness of the original dose and aid in the re- 
covery of the animal. 

Both males and females were injected with one and 
a half times the normal dose for their weight. After 
the animal was well under the anesthetic the femoral 
vein was exposed and eight cubic centimeters of mam- 
malian Ringer’s—either warm or cold—was injected 
into the blood stream. The controls were anesthe- 
tized in the same way but were not injected with 
Ringer’s. All the animals that received the injection 
of Ringer’s solution (ten) recovered from the anes- 
thetic. The ten control animals, however, all died 
from respiratory failure typical of over-anesthetized 
animals. This method of reducing the effectiveness 
of the drug by injections of Ringer’s into the blood 
stream has proved of value in saving an occasional 
animal which is more susceptible to sodium amytal 
than the normal. 

These facts appear to be directly related to the 
action of sodium amytal, for rats demonstrate no sex 
difference to nembutal. The dose for both males and 
females is the same as the male dose of sodium amytal 
in a ten per cent. solution. The injection of Ringer’s 
into the blood stream of rats over-anesthetized with 
nembutal is not effective. 

The injection and dilution experiments indicate that 
resistance to sodium amytal is in some way related to 
the water metabolism of the animal. This is further 
supported by the correlation between the time of the 
development of the sex difference in rats and the dif- 
ferential growth rate of the hypophysis and the 
suprarenal glands. The castration experiments then 
imply that in the adult the testes influence the water 
metabolism control, although when removed before 
this function is developed, other factors within the 


body compensate for their loss. 
DonaLD H. BARRON 
OSBORN ZOOLOGICAL LABORATORY 
YALE UNIVERSITY 


SIBLING RESEMBLANCE AND ITS RELA- 
TION TO AGE INTERVAL 


Stocks? has recently published an investigation in 
which the resemblance of siblings in a number of 


3H. H. Donaldson, ‘‘The Rat: Data and Reference 
Tables.’’ Memoirs of the Wistar Institute of Anat. and 
Biol., No. 6, Philadelphia, pp. 469, 1924. 

1 Percy Stocks, ‘‘A Biometric Investigation of Twins 
and Their Brothers and Sisters,’’ Annals of Eugenics, 
4: 49-108. 1930. 
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physical and physiological traits has been examined 
to determine whether the interval between births of 
children of the same parents is related to degrees of 
resemblance. His results furnish no definite evidence 
that the interval between births has any influence on 
degree of resemblance in the traits studied. To date 
there has been published no direct attack of a similar 
nature upon the question of resemblance in mental 
traits. 

For the past two years the author has been collect- 
ing data from intelligence tests administered to two 
or more members of a family with the idea of trying 
to reveal any relationship existing between age inter- 
val and degree of resemblance of siblings in mental 
capacity (within the limits to which paper and pencil 
tests measure mental capacity). The present results 
are based on the records of 1,012 pairs of native-born 
white siblings, representing 614 families and having 
age differences ranging between one and eleven years. 
Three groups, including superior, average and inferior 
ability, respectively, were obtained by drawing upon 
schools enrolling children from widely different socio- 
economic strata. 

In all cases the two members of a pair were tested 
with the same tests and under similar conditions, in 
so far as this was possible. For example, children 
from any one school were all tested when they had 
progressed to a given grade level, so that the average 
age at test was approximately equal for the older and 
younger members of all pairs. 

The principal method of analysis employed to dis- 
cover any possible relationship existing between age 
interval and difference in intelligence was that of 
product-moment correlation. For each group of data 
this relationship was computed by entering the differ- 
ence of a pair in I. Q. on the x axis, and their dif- 
ference in age on the y axis. The obtained correla- 
tions, as will be seen from Table 1, indicate no 


TABLE 1 
RELATION BETWEEN I. Q. DIFFERENCE AND AGE INTERVAL 
oF SIBLINGS 


X =I. Q. difference 
Y = Age difference in months 


Group Me M, Ox Gc, 


-.001 .036 10.59 41.04 7.83 23.70 359 
ae -.006 .049 11.55 32.34 8.04 15.78 188 
+.058 .032 10.86 43.20 8.10 25.26 465 


* The values of N given here, and employed in comput- 
ing the values of P. E. here reported, are in each case 
the number of pairs, and, since some individuals entered 
more than one pair, are greater than the actual number of 
cases involved. These P. E. values are therefore slightly 
below the true probable errors. 
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tendency for children within a family, far apart in 
age, to resemble each other less than children born 
near together. 

The data of Group I are probably most free from 
selective factors favoring the inelusion of bright 
young and dull older sibs. In this group the megy 
I. Q. of the 359 paired as older was found to be 1175 
as compared to a mean of 118.0 for the 359 paireg 
as younger. The difference in mean I. Q. (.4) ig Jess 
than its own probable error, and gives no evidence of 
superiority of later over earlier born members of q 
family. It may also be pointed out that the degree of 
sibling resemblance has been computed for each group 
of data. This has been done by entering the 1. Q. of 
the older member of each pair on the x axis, and the 
I. Q. of the younger on the y axis. The resulting 
values for r were .49, .52 and .34, respectively. The 
first two of these are probably fairly accurate mea- 
sures of the degree of sibling resemblance in repre- 
sentative groups; the latter is lower than the true 
degree of resemblance because of a marked restriction 


of range in the data employed. 
F. H. Fixcu 


UNIVERSITY OF MINNESOTA 
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